Structural study of Ac-Phe-[Orn-Pro-dCha-Trp-Arg], a potent C5a receptor antagonist, by NMR.
The cyclic hexapeptide Ac(0)-Phe(1)-[Orn(2)-Pro(3)-dCha(4)-Trp(5)-Arg(6)] (the square brackets denote cyclization) is a potent antagonist against C5a (the a-fragment of complement protein C5) binding to C5a receptor (C5aR) and an excellent candidate to become a therapeutic agent against diseases that involve unregulated activation of the complement system. We present the solution structure determination of this cyclic C5aR peptide antagonist (cC5aR-pa), using nuclear magnetic resonance (NMR) data and restrained molecular dynamics-based simulated annealing in torsion angle space with NMR-derived distance and torsion angle restraints. The calculated NMR ensemble of structures demonstrates the presence of a predominant conformation of a distorted type II' beta-turn in the segment Pro(3)-dCha(4)-Trp(5)-Arg(6). We critically examine the calculated structure with measured NMR parameters, such as nuclear Overhauser enhancement (NOE) connectivity patterns and intensities characteristic of specific structures, (3)J(H(N)-H(alpha)) scalar coupling constants, temperature coefficients for NH groups, and differences between observed chemical shifts and their random coil values. The raw NMR data are consistent with the presence of the type II' beta-turn, but also indicate the presence of conformational inter-conversion. The calculated three-dimensional coordinates for cC5aR-pa will form the basis for further computational studies and for the development of pharmacophore models.